Leaving six inches of snow and the harshest Mid-. western winter in recent memory to arnve 1n beautiful, sunny San Diego, California was certainly an auspi cious beginning to a great event: the 207th Meetmg of the American Chemical Society. The ACS meet1ngs, held biannually in the spring and fall, are among the most highly attended scientific conferences 1n the world, and the San Diego Meeting was no exception, with nearly 15,000 participants. Over _ 5,700 papers were presented in 627 different techn1cal sess1ons, offering a wide range of topics to satisfy every con ceivable chemical yearning. This year's spnng meetmg was held from March 13-1 7, 1994.
Numerous special and social events took place during the meeting, including a large exposition featuring 380 booths manned by approximately 220 compa nies. Chemical supplies, laboratory equipment and instrumentation, as well as the latest in scientific soft ware was available for examination at the expos1t1on.
Also traditional for an ACS meeting is the large num ber of workshops and short courses offered in con junction with the conference. Social _ events included a number of receptions hosted by diVISions w1th1n the ACS as well as an award banquet honoring 43 recip ient� of ACS national awards. The poster sessions that took place each evening also took on the character of social events, with a cash bar typically ava1lable to help enliven the already charged atmosphere.
Of the 5, 700 papers presented, approximately 5% were in some way related to rheology. Of course only a small number of those can be summarized here, and, in many cases one had to choose among several interesting papers that were presented Simultaneously in parallel sessions. 
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A few highlights of papers from the Stockmayer sym posium are provided here. Guy Berry and S. Yue of Carnegie Mellon reported on their investigations of static and dynamic light scattering of moderately con centrated polystyrene solutions. In contrast to dilute solutions, description of moderately concentrated solutions has been more difficult. Berry presented a theory that gives reasonable predictions for these solutions under static light scattering and also appears to handle dynamic light scattering as well. Tim Lodge and co-workers from the University of Minnesota pre sented results on diffusion of polystyrene spheres in poly(vinylmethylether) solutions. Prof. Lodge empha sized that the solution around a sphere is often differ ent from the bulk solution, because the sphere often either attracts or repulses the polymer chains. Thus, you can never use a sphere as a probe of the particle solution, because the bulk solution will behave differ ently.
A. Jones and co-workers at Clark University and the GE R&D Center reported on their work detecting sec ondary relaxations in polymer blends via solid-state NMR. They found that a flipping process can be observed due to the phenyl group flipping from one position to another. For polystyrene, the flipping pro cess overlaps with the glass transition process and they developed a model that could be used to predict the NMR spectra. Gary Grest and co-workers from Exxon reported on the kinetics and relaxation of end crosslinked polymer networks. Because of the imper fections one obtains from random crosslinking (dan gling chain ends and wide variation in MW between crosslinks) they have pursued computer modeling to simulate the crosslinking system; by doing so they are able to achieve ideal crosslinking and to calculate the resultant material properties via computer. I. Noda and Y. Ta kahashi of Nagoya University, Japan, presented data on the viscoelastic properties of polye lectrolyte solutions. They determined the concentra tion dependence of the viscosity, modulus and compli ance, and developed a theory for the polymer dynam ics based on the reptation model and including electro static interactions. They found a different concentra tion dependence of the material properties depending on whether the salt concentration in the solution was high or low. M. Tirrell and co-workers at the University of Minnesota and University of Alabama used the lsraelachvili-type surface force apparatus to study copolymers adsorbed on mica in aqueous solutions. They also used ellipsometry to determine the absorp tion and kinetics of absorption of polymers onto sili cone surfaces. They found that the amount of salt in the solution modifies the electrostatic persistence length of the polymer and that decreasing amount of salt reduces the effective number of segments per chain by local stiffening.
The Division of Polymeric Materials: Science & Engineering also sponsored a large number of sympo sia on a wide variety of subjects. On Monday afternoon rheology was featured in a session entitled "Polymer Synthesis, Rheology, and Application Formulation". L.J. Boggs and co-workers at the University of Michigan presented their work on "Effect of resin varia tions on the rheological properties of high-solids coat ings containing polymer microgels". They examined the Casson yield stress values of these coatings using different type resins, including high molecular weight, low hydroxyl and high hydroxyl materials. The yield stresses of the different type resins varied significantly, with the high MW materials causing the largest yield stress and the low hydroxyl resins having a relatively low yield stress value. The microgel particles formed by the resins were found to be approximately spherical with a varying degree of softness. The yield stress value could be directly correlated to the concentration of microgel present, but the dependence of the yield stress on microgel content varied for the different type resins.
The following paper was also concerned with paints, and was presented by M. Yabuta of the Kansai Paint Co., Japan. In this work. Yabuta and co-workers stud ied non-aqueous polymer dispersions (NAD), which are used in coatings to improve rheological control and mechanical film properties as well as increase the amount of sprayable non-volatiles. Some of the prob lems with NAD based coatings includes the viscosity increase that occurs and the coagulation between par ticles that often leads to a color change and decrease in gloss of the coating. Their objective was to improve the storage capability of the coatings and to resolve based enamel. By synthe sizing and characterizing three types of NAD, they found that the properties of the coating could be con trolled primarily by proper selection of the NAD parti cle size. The viscosity increase could be mini mized by using larger parti cle sizes. They also found that the surface charge of Coatings were also the subject of the next paper, but rather than examining structure-property relationships, in this case the method of application was investigat ed. The presentation by K. A. Nielson and co-workers from Union Carbide Corp. was on "Application of very high solids coatings using supercritical fluids" . In a study conducted with collaborators at Purdue University, they determined the polymer structural characteristics that enhance solubility in C02 (low MW, narrow MW distribution, low solubility parameters, min imal hydrogen bonding between chains). and they examined the atomization characteristics of these types of polymers mixed with C02. Although solubility theory predicts low solubility of polymer i n C02, i n the actual application it is the C02 that dissolves in the polymer, and therefore one can attain quite good solu bility. They achieved solubilities from 20-50 % in vari ous polymers, and then found that the presence of a fluorine component further increases the solubility (up to 57 %).
R. V. Gregory and K. T. Tzou at the School of Textiles, Fibers and Polymer Science at Clemson University reported on the "Study of spinnability and rheological stabilities of concentrated polyaniline solutions". Their objective was to find a better solvent for polyaniline (PANI), because with typical solvents such as NMP and TMU the solution viscosity increases dramatically with time and the solutions become much more pseudo plastic. They found that the solubility and stability of PANI solutions could be considerably improved by using dimethyl propylene urea (DMPU) as solvent. Addition of LiCI salts further increased the solution sta bility. Despite the improvements, they found that all PANI solutions become non-newtonian with time.
On Wednesday morning there were two sessions with papers devoted primarily to rheology: "Chain Dynamics of Block Copolymers: Dynamics near the Ordering Transition", and "Polymers in the Oil Industry". The former session began with a paper by R. G. Larson of AT&T Bell Laboratory entitled "Monte Carlo simulation of structure and dynamics of lamellar block copolymers". It is desirable to examine the order-disorder transition (ODT) of block copolymers of a given chemical structure as a function of MW. This is difficult to do experimentally because of the small tem perature range within which transition behavior is observed. They therefore decided to study this phe nomenon using computer simulation. They found that there is a qualitative change in the order-disorder tran sition when the block copolymer chain length N exceeds about 50. Fluctuating "bridge" or "hole" defects in the lamellae spontaneously appear near the transition; these might explain anomalous diffusion and rheological behavior observed near the ODT. B. Sti.ihn from the University of Freiburg further discussed the ODT. He showed how one can see the ordering transi tion from dynamic mechanical experiments as a change in the slope of the G' master curve. Dynamic light scattering also can be used to determine the ODT because the structure factor (S(q)) and intensity are observed to change sharply. Sti.ihn also discussed the use of two other methods (dielectric relaxation and field grade NMR) for determining behavior of the poly mer chains at the ODT.
In the oil industry, improving the rheological character istics of commercial crudes is a never ending project. A. 0. Patil and S. Datta from Exxon reported on their examination of various types of multi-functional viscosi ty-index improvers. Generally, either normal polymers or polymers with polar groups are used as viscosity index improvers. In this work polar functionality was incorporated into polyolefins and the resulting effect on the viscosity modification was examined using two standard tests in the oil industry, the sludge test and the varnish test. They determined that the polar mate rials are good candidates for use as viscosity-index improvers. Development of viscosity modifiers for use in enhanced oil recovery (EOR) was the subject of a subsequent paper by Z. Guan and co-workers at the University of North Carolina. They discussed "Fluorocarbon/hydrocarbon block copolymers for C02 viscosity enhancement", and claimed to have carried out the first successful polymerization of a high MW species in supercritical C02. They designed and built a high pressure viscometer in which the polymer rheolo gy was measured using falling ball rheometry. They determined the change in polymer viscosity as a func tion of pressure, and attributed the viscosity rise to a change in the polymer conformation from tightly coiled to an extended chain. The use of supercritical C02 is promising because the viscosity of the fluorocarbon based polymer in C02 was found to be an order of magnitude lower than the same polymer in Freon 113 solution.
On Wednesday afternoon a session on "Block Copolymers under Shear" was held. The session opened with a paper by G. H. Frederickson of the University of California at Santa Barbara entitled "Orientation of block copolymers under steady shear". He discussed lamellae-forming block copolymers, which undergo a disorder-order transition upon cool ing. During this transition large composition fluctua tions occur, leading to a suppression of the transition :iRh temperature. J. A. Kornfield and co-workers at CaiTech investigated flow alignment of block copolymers using rhea-optical methods. They recently developed an instrument that can be used to measure stress, strain and birefringence from two different directions simulta· neously. They showed the effect of lamellae alignment on G'; the dependence of the modulus on frequency differs depending on whether the lamellae are aligned parallel or perpendicular to the flow direction. In the next two papers Small Angle Neutron Scattering (SANS) was used to examine the effects of shear on the morphology of block copolymers. N. P. Balsara and B. Hammouda from Polytechnic University in Brooklyn and the National Institute of Standards and Technology, respectively, showed results for shear effects both above and below the ODT. They found that having access to both radial and tangential SANS data was crucial to understanding the structure of block copolymers under shear. C. L. Jack son of Dupont, working with collabo rators from several other institutions, used in-situ SANS and Transmission Electron Microscopy to examine the mor phology of sheared and quenched speci mens. They found two very different types of structure and determined that the type of struc ture obtained primarily depended on the amount of strain applied to the specimen.
Finally, the recipients of two other prestigious awards by polymer scientists with a long history of distin guished accomplishments in polymer science should be mentioned. Professor Helmut Ringsdorf of the University of Mainz received the ACS Award in Polymer Chemistry; symposia were held in his honor during which many of his former graduate students and col leagues presented papers, primarily in the area of pol ymer synthesis. Professor Ringsdorf's award address was entitled "Specific recognition and protein func tions at lipid monolayers". Professor James Mark of the University of Cincinnati received the ACS Award in Applied Polymer Science, and a session was also organized in his honor, concluding with his presenta· tion on "Bimodal elastomeric networks".
It was a very full and rewarding week, during which one had the opportunity to sample from a very wide palette of scientific disciplines. The fall meeting of the American Chemical Society will be held in Washington, DC from August [21] [22] [23] [24] [25] 1994 . �Rh
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